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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief  of 
Engineers,  Washington,  D.C«  20314.  The  purposr.  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards 
to  human  life  or  property.  The  assessment  of  the  general  condition  of 
the  dam  is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investiga¬ 
tion  is  intended  to  identify  any  ne.ed  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  con¬ 
dition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  Inspection  team. 

In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure  cer¬ 
tain  conditions  which  might  otherwise  be  detectable  if  inspected  under 
the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  ?nd  external  conditions,  and 
is  evolutionary  in  nature.  It  would  -be  incorrect  to  assume  that  the 
present  condition  of  the  dam  will  continue  to  represent  the  condition 
of  the  dam  at  some  point  in  the  future.  Only  through  frequent  inspec¬ 
tions  can  unsafe  conditions  be  detected  and  only  through  cof.inued 
care  aixi  maintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated 
"Probable  Maximum  Flood”  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof*  The  spillway  design  flood  provi¬ 
des  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
detemlning  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM 


Pioneer  Lake  Dam 


STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATE  OF  INSPECTION 
COORDINATES 


Pennsylvania 
Indiana 
Hazelet  Run 
June  4,  1981 

Lat:  40°  44.3'  Long:  78°  51.3' 


ASSESSMENT 


The  assessment  of  Pioneer  Lake  Dam  is  based  upon  visual  observations 
made  at  the  time  of  inspection,  review  of  available  records  and  data, 
hydraulic  and  hydrologic  computations  and  past  operational 
performance. 


The  dam  and  appurtenant  structures  appear  to  he  in  fair  condition. 

No  major  erosion  was  observed  on  the  embankment  crest.  An  erosion 
area  was  observed  at  the  outlet  for  the  12"  diameter  cast  iron  pipe. 
Erosion  at  the  outlet  of  the  12"  diameter  pipe  exists  on  the 
downstream  slope  of  the  dam  near  the  toe.  Seepage  100'  right  of  the 
spillway  channel  was  measured  to  be  approximately  50  gallons  per 
minute. 


A  30"  corrugated  metal  pipe  exists  beneath  the  roadway  near  the  outlet 
for  the  emergency  spillway.  It  was  observed  during  the  inspection 
that  the  pipe  is  collapsing  near  the  center  of  the  pipe.  Trees  were 
observed  growing  along  the  upstream  edge  of  the  crest,  and  dense  vege- 
tation  was  observed  along  the  entire  length  of  the  downstream  slope. 

The  Pioneer  Lake  Dam  is  a  high  hazard-small  size  dam.  The  recommended 
spillway  design  flood  (SDF)  for  a  dam  of  this  size  and  classification 
is  in  the  range  of  the  1/2  PMF  to  PMF.  Due  to  the  downstream  poten¬ 
tial  for  loss  tf  life  and  property  damage,  the  spillway  design  flood 
has  been  selected  as  the  PMF.  The  spillway  and  reservoir  are  capable 
of  controlling  approximately  11X  of  the  PMF  without  overtopping  the 
embankment.  Eased  on  criteria  established  by  the  Corps  of  Engineers, 
the  spillway  is  termed  seriously  inadequate.  Pioneer  Lake  Dam  is 
classified  as  unsafe,  non-emergency. 

The  following  recommendations  and  remedial  measures  should  be  insti¬ 
tuted  as  soon  as  possible. 


ii. 


PIONEER  LAKE  DAM 
PA  431 


1.  A  detailed  hydrologic  and  hydraulic  analysis  should  be  con¬ 
ducted  by  a  registered  professional  engineer  knowledgeable  in  dam 
design  and  analysis  to  Increase  the  spillway  capacity. 

2.  The  observed  seepage  on  the  downstream  slope  of  the  dam 
should  be  investigated  to  determine  its  cause.  The  seepage  should  be 
evaluated  as  to  its  long  term  effects  on  the  stability  of  the 
structure.  The  investigation  of  the  seepage  and  an  evaluation  of  its 
effect  on  the  structure  should  be  conducted  by  a  registered  pro¬ 
fessional  engineer  knowledgeable  In  dam  design  and  analysis. 

3.  Erosion  protection  should  be  placed  at  the  outlet  of  the  12" 
cast  iron  pipe  to  prevent  erosion  at  the  outlet. 

4.  No  drainline  exists  for  this  dam.  Some  means  should  be 
devised  to  drain  the  reservoir  which  does  not  Include  a  pressurized 
pipe  through  the  embankment. 

5.  The  observed  brush  and  trees  on  the  upstream  edge  of  the 
crest  and  downstream  slope  of  the  dam  should  be  removed  under  the 
direction  of  a  registered  professional  engineer  knowledgeable  in  dam 
design  and  analysis  and  proper  erosion  protection  should  be  provided. 

6.  Minor  erosion  areas  observed  on  the  downstream  slope  due  to 
motorbike  traffic  should  be  repaired,  and  continued  use  of  the  slopes 
as  a  trail  should  be  discouraged  and  discontinued. 

7.  A  regularly  scheduled  maintenance  and  operation  plan  should 
be  planned  and  implemented  to  insure  the  continued  safe  operation  of 
the  structure. 

8.  A  warning  system  should  be  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  imminent  failure  of  the  dam. 

9.  A  safety  inspection  program  should  be  implemented  with 
inspections  implemented  at  regular  intervals  by  qualified  personnel. 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 

PIONEER  LAKE  OAM 
KOI.  1.0.  NO.  LA  'tjl 
OKU  1,1).  NO.  32-80 


SUCTION  1 

PROJECT  INFORMATION 


1 . 1  General. 

a.  Authority .  The  National  Dam  Inspection  Act,  Public  Law 
92~367,  authorized  the  Secretary  of  the  Army,  through  tlu.  Corps  of 
Engineers,  to  initiate  a  program  of  inspection  of  dams  turoughout  the 

United  States.  \ 

b.  Purpose .  The  purpose  of  the  inspection  is  to  determine  it 
the  dam  constitutes  a  hazard  to  human  lite  or  property. 

1 . 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  The  Pioneer  Lake  Dam  is  an  earthfill 
dam,  13UU  feet  long  and  21  feet  high.  The  crest  width  of  the  dam  is 
20  feet.  The  upstream  slope  was  estimated  to  be  2H: IV.  The 
downstream  slope  of  the  dam  was  measured  to  be  2.5H:1V.  Small  trees 
exist  along  the  upstream  slope  of  the  dam,  and  the  downstream  slope  is 
densely  vegetated  with  brush  and  large  trees. 

The  principal  spillway  consisting  of  a  12"  cast  iron  pipe  con¬ 
nected  to  an  intake  riser  Is  located  approximately  200  feet  from  the 
left  abutment.  The  12"  pipe  exists  through  the  embankment  and  provi¬ 
des  continuous  discharge  during  normal  pool  conditions. 

The  emergency  spillway  for  the  dam  is  located  at  tlu;  lett  abut¬ 
ment  and  consists  of  a  grass  lined  channel  with  an  earthen  roadway  and 
culvert  located  at  the  outlet  for  the  channel. 

b.  Location.  The  dam  Is  located  oil  stream  of  llazolet  Run, 
approximately  2  miles  northwest  of  Cherry  Tree,  Montgomery  Township, 
Indiana  County,  Pennsylvania.  The  Pioneer  Lake  Dam  can  be  located  on 
the  Barnesboro,  PA,  ll.S.G.S.  7.3  minute  quadrangle. 

C.  Size  Classification.  The  Pioneer  Lake  Dam  is  a  snal i  size 
dam  (21  feet  high,  172  acre-feet). 

d.  Hazard  Classification.  The  Pioneer  Lake  Dam  is  a  high  hazard 
cam.  Two  homes  are  located  to  the  east  of  tin*  dam  on  Hazeler  Run.  A 
third  home  Is  located  approximately  1/2  mile  downstream  of  the  da  a. 
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The  borough  of  Cherry  Tree  is  located  approximately  3.5  miles 
downstream  of  the  dam.  Loss  of  more  than  a  few  lives  and  property 
damage  is  probable  should  the  structure  fail.  The  two  homes  to  the 
east  of  the  dam  are  approximately  located  on  the  1500  feet  contour  (26 
feet  below  the  top  of  dam). 

e.  Ownership.  The  Pioneer  Lake  0am  is  owned  by  the  Pioneer  Lake 
Outdoor  Club,  Inc.  Correspondence  should  be  addressed  to: 

Pioneer  Lake  Outdoor  Club,  Inc. 

568  North  5th  Street 
Indiana,  Pennsylvania  15701 
412/463-3710 

f.  Purpose  of  Dam.  The  Dam  is  utilized  for  the  purposes  of 
recreation  by  the  Pioneer  Lake  Outdoor  Club. 

g.  Design  and  Construction  History.  No  detailed  design  or 
construction  history  was  available  regarding  the  dam.  The  site  of  the 
present  dam  was  originally  the  location  of  a  small  farm  pond. 

Sometime  around  1957  the  present  embankment  was  constructed  creating 
the  existing  lake.  The  dam  was  constructed  by  several  members  of  the 
outdoor  club.  The  Pioneer  Outdoor  Lake  Club  was  formed  sometime 
around  1966. 

h.  Normal  Operating  Procedures.  No  operations  are  conducted  at 
the  dam. 

1.3  Pertinent  Data. 


a.  Drainage  Area.  0.22  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  flood  at  dam  site  Unknown 

Spillway  capacity  at  top  of  dam  46  cfs 

c.  Elevation  (MSL)  (feet).  **  Field  survey  based  on  an  assumed 
pool  elevation,  1525.0,  feet,  U.S.G.S.  7.5  minute  quadrangle. 


Top  of  dam  -  low  point  1525.8 

-Top  of  dam  -  design  height  Unknown 

Pool  at  time  of  inspection  -  estimated  1525.0 

Normal  pool  1525.0 

Spillway  crest  (emergency)  1525.0 

Maximum  pool  -  design  surcharge  Unknown 

Top  of  riser  inlet  (principal  spillway)  1525.0 

Downstream  invert  -  12"  cast  iron  pipe  1517.0 

Maximum  tailwater  Unknown 

Toe  of  dam  1505.0 
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d.  Rt»rvalr  (feet). 

Length  of  maximum  pool 
Length  of  normal  pool 

e.  Storage  (acre-feet). 

Spillway  crest 
Normal  pool 
Top  of  dam 

f •  Reservoir  Surface  (acres). 

Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream  (estimated) 
-  downstream 

Zoning 

Impervious  core 
Cutoff 

Grout  curtain 


h.  Reservoir  Drain.  (None) 

i.  Spillway.  (Principal) 
Type 

Length  (estimate) 

Crest  elevation 

g.  Spillway.  (Emergency) 

Type 

Length  (bottom  width) 
Crest  elevation 
Upstream  channel 

Downstream  channel 


1800 

1800 


153 

153 

172 


24 

23 

23 


Earthfill 
1300  feet 
21  feet 
20  feet 
2H:  IV 
2.5H: IV 
None 
None 
None 
None 


12"  diameter  cast 
iron  pipe  with  riser 
60  feet 
1525.0 


Grass  lined 
trapezoidal  channel 
20  feet 
1525.0 
Lake 

(unrestricted) 
Tributary  to 
Haze let  Run 
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SECTION  2 
ENGINEERING  DATA 


2 cl  Design.  No  detailed  design  information  was  available  for  review. 

2.2  Construction.  Only  limited  information  exists  regarding  the 
construction  of  the  dam.  A  member  of  the  Pioneer  Lake  Outdoor  Club, 
Hr*  Murry  Henry,  was  interviewed  during  the  Inspection  with  regards  to 
the  construction  to  the  dam.  Mr.  Henry  reported  that  the  dam  was 
constructed  by  several  present  day  club  members,  sometime  around  1957. 
He  reported  that  the  material  utilized  for  the  construction  of  the 
embankment  was  obtained  from  the  reservoir  area.  No  other  Information 
exists. 

2.3  Operation.  No  operations  are  conducted  at  the  dam. 

2.4  Evaluation. 


a.  Availability.  No  engineering  data  exist  for  this  dam. 
Information  relative  to  the  construction  of  the  dam  was  provided  by  a 
member  of  the  outdoor  club. 

b.  Adequacy.  This  Phase  I  Report  is  based  on  the  visual  inspec¬ 
tion  and  hydrologic  and  hydraulic  analysis.  Sufficient  information 
exists  to  complete  a  Phase  I  Report. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Findings. 

a.  General.  The  onsite  Inspection  of  Pioneer  Lake  Dam  was  con¬ 
ducted  by  personnel  of  L.  Robert  Kimball  and  Associates  on  June  4, 

1981.  Mr.  Murry  Henry,  a  representative  of  the  Pioneer  Lake  Outdoor 
Club,  was  interviewed  with  regards  to  construction  and  maintenance  of 
the  dam.  Mr.  Henry  did  not  accompany  the  Inspection  team  during  the 
inspection.  The  inspection  consisted  of: 

1.  Visual  inspection  of  the  retaining  structure,  abutments  and 
toe. ' 

2.  Examination  of  the  spillway  facilities,  exposed  portion  of 
any  outlet  works  and  other  appurtenant  works. 

3.  Observations  affecting  the  runoff  potential  of  the  drainage 
basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appeared  to  be  in  fair  condition.  Based  on  a 
brief  survey  conducted  during  the  inspection,  it  was  noted  that  the  low 
spot  on  the  embankment  crest  was  located  approximately  200  feet  from 
the  right  abutment.  It  was  observed  that  very  little  freeboard  (less 
than  1  foot)  existed  at  the  dam.  It  was  also  observed  during  the 
inspection  that  a  roadway  exists  along  the  entire  length  of  the  crest. 
The  crest  width  of  the  dam  was  measured  to  be  20  feet.  The  upstream 
slope  was  estimated  to  be  2H: IV.  Small  trees  were  observed  to  exist 
along  the  entire  length  of  the  upstream  edge  of  the  crest.  Dense 
vegetation  was  observed  along  the  entire  length  of  the  dam  along  the 
downstream  slope.  The  downstream  slope  was  measured  to  be  2.5H:1V. 

Seepage  was  observed  on  the  downstream  slope  of  the  dam  approxi¬ 
mately  100  feet  left  of  the  outlet  channel  for  the  emergency  spillway. 
This  seepage  was  measured  to  be  50  gallons  per  minute. 

c.  Appurtenant  Structures.  Two  spillways  were  observed  for  the 
dam.  A  principal  spillway  is  located  approximately  200  feet  from  the 
left  abutment.  The  spillway  consists  of  a  12”  diameter  cast  iron  pipe 
with  an  Intake  riser  in  the  reservoir  area.  The' outlet  for  the  pipe 
is  located  on  the  downstream  slope  near  the  toe.  Flow  from  the  pipe 
discharges  near  the  toe.  The  discharge  from  the  pipe  has  eroded  a 
portion  of  the  embankment.  It  was  noted  during  the  Inspection  that  no 
erosion  control  measures  exist  at  the  outlet. 

The  emergency  spillway  exists  at  the  left  abutment  of  the  dam. 

The  spillway  consists  of  a  grass  lined  channel  with  an  earthen  roadway 
and  culvert  at  the  outlet  of  the  channel.  A  30”  diameter  corrugated 
metal  pipe  is  located  beneath  the  earthen  roadway.  It  was  noted 
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during  the  Inspection  that  the  p'pe  appeared  to  ho  col  lapsing  near  the 
center  of  the  pipe. 

A  pump  liouie  is  located  beyond  the  downstream  toe,  near  the  left 
abutment  of  the  dam.  The  pump  house  is  situated  above  the  weil  and 
supplies  water  to  residences  near  the  lake. 

d.  Reservoir  Area.  The  watershed  area  was  observed  to  consist 
almost  entirely  of  open  fields.  The  reservoir  slopes  are  moderate  and 
are  not  susceptible  to  massive*  landslides,  which  would  affect  the 
storage  volume  of  the  reservoir  or  cause  overtopping  of  the  dam  by 
displacing  water. 

e.  Downstream  Channel.  The  downstream  channel  for  the  Pioneer 
Lake  Dam  consists  of  Haze let  Run.  The  channel  is  relatively  wide  for 
a  distance  of  approximately  1.5  miles,  at  which  point  flow  in  Haze  let 
Run  discharges  into  Cush  Cushion  Creek.  Two  homes  were  observed  to  be 
located  to  the  east  of  the  dam  and  Haze  let  Run.  A  third  home  is 
located  approximately  1/2  mile  downstream  of  the  dam.  It  was  noted 
during  the  inspection  that  the  loss  of  more  than  a  few  lives  and  pro¬ 
perty  damages  are  probable  should  the  structure  fail.  The  two  homes 
to  the  east  ot  the  dam  were  estimated  to  he  located  on  the  13UD  foot 
contour  (2(>  feet  below  the  Lop  ot  dam).  Downstream  population  is 
estimated  to  equal  25  to  JO  people. 

3.2  Evaluation.  drily  0.8  feet  of  freeboard  exists  at  the  dam. 

Although  the  watershed  is  relatively  small  U»,22  square  mill  ),  a  rela¬ 
tively  small  amount  of  inflow  would  cause  overtopping  of  the  embank¬ 
ment  at  tile  low  spot  on  the  embankment  crest.  "animal  spillway 
capacity  exists  at  the  dam. 

The  observed  seepage  should  r*>  Lnv.  tig,. a  ted  and  an  evaluation  of 
its  effect  (.m  the  stability  d  the  si  rue  mi  e  determined. 

The  roadway  and  3u”  corrugated  metal  pipe  located  it  the  outlet 
tor  the  spillway  channel  was  cons  ide  ted  as  at  lectin,;  the  discharge 
potential  of  the  spillway  during  hi.,h  head  conditions.  Since  relatively 
iittie  freeboard  exists  at  tin*  dam,  overtopping  ot  the  embankment 
wouLd  occur  prior  to  the  efte it.  ;  of  the  roadway  ,.nd  culvert  becoming 
s ignif leant . 

Erosion  protection  stiould  lie  provided  at.  the  outlet  for  the  12" 
cast  iron  pipe  through  the  embankment . 

No  dr  it  inline  was  observed  during,  the  1ns|ioctlon.  This  condition 
is  considered  a  deficiency,  and  a  plan  should  be  devised  to  drain  the 
reservoir  which  docs  not  include  the  construct  ion  of  a  pressurized  line 
through  the  embankment. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures.  The  reservoir  is  presently  maintaired  at  the 
spillway  crest  elevation.  No  other  procedures  are  conducted  at  the 
dam. 


4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule  exists 
for  the  dam.  Maintenance  is  performed  on  an  unscheduled,  as-needed 
basis. 


4.3  Maintenance  of  Operating  Facilities.  No  planned  maintenance 
exist.  Maintenance  of  the  facilities  consist  of  unscheduled,  as- 
needed  maintenance  of  present  facilities. 

4.4  Warning  System  in  Effect.  There  is  no  warning  system  in  effect 
to  warn  downstream  residents  of  imminent  failure  of  the  dam. 

4.5  Evaluation.  Maintenance  of  the  dam  and  operating  facilities  is 
considered  fair.  A  planned  maintenance  and  operating  schedule  should 
be  prepared  and  Implemented  to  Insure  the  continued  safe  operation  of 
the  facility. 

An  emergency  action  plan  should  be  available  for  every  dam  in  the 
high  and  significant  hazard  categories.  Such  plans  should  outline 
actions  to  be  taken  by  the  operator  to  miminize  downstream  affects  of 
an  emergency,  and  should  Include  an  effective  warning  system.  No 
emergency  action  plan  has  been  developed. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 


a.  Design  Data.  No  hydraulic  or  hydrologic  design  was  completed 
for  the  structure. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir  level  data 
were  available.  The  spillways  have  reportedly  functioned  adequately  in 
the  past> 


c.  Visual  Observations.  The  spillways  appear  tc  be  in  fair 
condition  and  capable  of  discharging  only  minimal  flow.  The  minimal 
flow  associated  with  the  spillway  is  due  to  the  relatively  low 
freeboard  at  the  dam.  It  was  noted  during  the  inspection  that  less 
than  1  foot  of  freeboard  existed  at  the  structure. 

The  existence  of  a  roadway  and  30"  corrugated  metal  pipe  located 
at  the  outlet  for  the  emergency  spillway  channel  was  observed  as 
possibly  affecting  the  discharge  potential  of  the  spillway  during  high 
head  conditions.  Slate  a  high  head  condition  is  doubtful  for  this 
structure,  the  existence  of  the  roadway  and  pipe  were  not  considered 
during  the  hydrologic  atxl  hydraulic  analysis.  The  low  spot  on  the  top 
of  dam  Is  determined  to  be  located  200  feet  from  the  right  abutment. 

d.  Overtopping  Potential.  Overtopping  potential  was  investi¬ 
gated  through  the  development  of  the  probable  maximum  flood  (PMF)  for 
the  watershed  and  the  subsequent  routing  of  the  PMF  and  fractions  of 
the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed  that  the 
HEC-1  Dam  Safety  Version  systemized  computer  program  be  utilized.  The 
program  was  prepared  by  the  Hydrologic  Engineering  Center  (HEC) ,  U,S. 
Army  Corps  of  Engineers,  Davis,  California,  July  1978.  The  major 
methodologies  or  key  input  data  for  this  program  are  discussed  briefly 
in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  completion  of  the  hydraulic 
and  hydrologic  analysis  for  this  structure,  it  was  necessary  to  make 
the  following  assumptions. 

1.  The  pool  elevation  in  the  reservoir  prior  to  the  storm  was 
assumed  to  be  at  the  spillway  crest  elevation,  1525.0. 

2.  The  top  of  dam  was  considered  to  be  at  elevation  1525.8. 
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3.  No  discharge  was  considered  through  the  12"  cast  iron  pipe 
through  the  embankment. 

4.  The  effects  of  the  roadway  and  culvert  at  the  outlet  for  the 
emergency  spillway  channel  was  not  considered  as  affecting  the  low 
head  discharge  potential  through  the  spillway. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets  for  the 
computer  output  are  presented  in  Appendix  D. 

Peak  inflow  (PMF)  986  cfs 

Spillway  capacity  46  cfs 

a.  Spillway  Adequacy  Rating.  The  Spillway  Design  Flood  (SDF) 
is  based  on  the  hazard  and  size  classification  of  the  dam.  The  recom¬ 
mended  spillway  design  flood  for  a  dam  of  this  size  and  classification 
is  in  the  range  of  1/2  PMF  to  PMF.  Based  on  the  downstream  potential 
for  loss  of  life  and  property  damage,  the  spillway  design  flood  has 
been  selected  as  the  PMF. 

Based  on  the  following  definition  provided  by  the  Corps  of 
Engineers,  the  spillway  is  rated  as  iuadequte  as  a  result  of  our 
hydrologic  analysis. 

Seriously  Inadequate  -  High  hazard  classification  dams  not 
capable  of  passing  50%  of  the  PMF  and  where  there  is  a 
significant  increase  in  the  hazard  potent ial  for  loss 
of  life  due  to  overtopping  failure. 

The  spillway  and  reservoir  are  capable  of  controlling  approxima¬ 
tely  11%  of  the  PMF  without  overtopping  the  embankment. 

5.4  Summary  of  Dam  Breach  Analysis.  As  the  subject  dam  cannot  satis¬ 
factorily  pass  50%  of  the  PMF  (based  on  the  analysis  performed  for  the 
report),  it  was  necessary  to  perform  a  dam  breach  analysis  and 
downstream  routing  of  the  flood  wave.  This  analysis  determined  the 
degree  of  increased  flooding  due  to  dam  failure.  A  pool  elevation  of 
1526.5,  representing  (0.70  foot)  of  overtopping,  was  considered  suf¬ 
ficient  to  cause  failure  of  the  dam  due  to  overtopping. 

The  results  of  the  dam  breach  analysis  Indicate  that  the 
downstream  potential  for  loss  of  life  and  property  damage  is  signifi¬ 
cantly  increased  by  dam  failure  from  that  \diich  would  exist  prior  to 
overtopping.  The  increased  momentum  of  flow  associated  with  dam 
failure  would  cause  devastating  effects  downstream.  No  warning  of 
imminent  failure  would  exist.  Therefore,  the  spillway  is  rated  as 
seriously  inadequate.  Details  of  the  downstream  routing  of  the  flood 
wave  are  included  in  Appendix  D. 
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SECTION  6 

STRUCTURAL  STABILITY 


b.  1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  No  major  erosion  areas  were  observed  on 
the  embankment  crest*  An  erosion  area  was  observed  on  the  downstream 
slope  of  the  dam  and  was  created  by  motorbike  traffic  on  the  slope.  A 
seepage  area  was  observed  near  the  downstream  toe,  approximately  100 
feet  right  of  the  emergency  spillway  discharge  channel.  Seepage  in 
the  area  was  measured  to  be  approximately  SO  gallons  per  minute.  No 
movement  or  misalignment  of  the  embankment  was  observed  during  the 
inspection. 

The  outlet  for  the  12"  diameter  cast  iron  pipe  is  located  on  the 
downstream  slope  of  the  dam.  Discharges  from  the  principal  spillway 
have  created  a  minor  erosion  area  at  the  base  of  the  outlet  in  the 
area  of  the  toe.  No  erosion  protection  was  observed  in  the  area.  It 
was  noted  that  continued  erosion  in  the  area  has  the  potential  to 
erode  the  toe  of  the  dam  and  could  potentially  lead  to  failure  of  the 
embankment. 

b.  Design  and  Construction  Data.  No  design  or  construction  data 
were  available  relative  to  the  dam.  It  was  reported  by  a  member  of 
the  Pioneer  Lake  Outdoor  Club,  Mr.  Mirrry  Henry,  that  the  dam  was 
constructed  sometime  around  1957.  Material  utilized  In  the  construc¬ 
tion  of  the  embankment  was  obtained  from  the  reservoir  area. 

c.  Operating  Records.  No  operating  records  exist  for  this  dam. 

d.  Post  Construction  Changes.  No  post  construction  changes  are 
known  to  have  occurred. 

e.  Evaluation.  No  major  deficiencies  were  observed  during  the 
Inspection  which  were  considered  as  having  an  immediate  affect  upon 
the  static  stability  of  the  structure.  Therefore,  the  Pioneer  Lake 
Dam  is  considered  to  be  statically  stable  at  the  present  time.  No 
calculations  were  completed  to  document  this  assumption. 

The  owner  should  be  aware,  of  the  possibility  of  past  or  future 
mining  beneath  the  dam  and  its  potential  affects  relative  to  the  sta¬ 
bility  of  the  structure. 

f.  Seismic  Stability.  The  dam  is  located  in  seismic  zone  1.  No 
seismic  stability  analyses  have  been  performed.  Normally,  if  a  dam  in 
this  zone  is  stable  under  static  loading  conditions,  it  can  be  assumed 
safe  for  any  expected  eartnquake  loading.  No  calculations  have  been 
completed  to  verify  either  static  or  seismic  stability. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 


7 . I  Dam  Assessment . 


a.  Safety.  The  dam  and  appurtenant  structures  appear  to  be  in 
fair  condition.  Maintenance  of  the  dam  and  appurtenant  structures  Is 
completed  on  an  unscheduled,  as-needed  basis.  No  major  erosion  was 
observed  on  the  embankment  crest.  An  erosion  area  was  observed  at  the 
outlet  for  the  12”  diameter  cast  iron  pipe.  The  erosion  at  the  outlet 
of  the  12"  diameter  pipe  exists  on  the  downstream  slope  of  the  dam 
near  the  toe.  The  erosion,  if  left  unchecked,  could  lead  to  potential 
failure  of  the  embankment.  Seepage  was  observed  approximately  10U 
feet  right  of  the  outlet  for  the  emergency  spillway  channel.  Seepage 
in  the  area  was  measured  to  be  approximately  50  gallons  per  minute. 

The  low  spot  on  the  embankment  crest  was  determined  to  be  approximately 
200  feet  from  the  right  abutment.  The  top  of  dam  was  observed  to  be 
irregular,  and  the  top  of  dsn  should  be  filled  to  a  consistent  eleva¬ 
tion  throughout  the  entire  length  of  the  embankment.  A  30”  corrugated 
metal  pipe  exists  beneath  the  roadway  near  the  outlet  for  the 
emergency  spillway.  It  was  observed  during  the  inspection  that  the 
culvert  is  collapsing  near  the  center  of  the  pipe.  Trees  were 
observed  growing  along  the  upstream  edge  of  the  crest,  and  dense  vege¬ 
tation  was  observed  along  the  entire  length  of  the  downstream  slope. 

The  vegetation  should  be  removed. 

The  Pioneer  Lake  Dam  is  a  high  hazard-small  size  dam.  The  recom¬ 
mended  spillway  design  flood  (SDF)  for  a  dam  of  this  size  and  classi¬ 
fication  is  in  the  range  of  the  1/2  PMF  to  PMF.  Due  to  the  downstream 
potential  for  loss  of  life  and  property  damage,  the  spillway  design 
flood  has  been  selected  as  the  PMF.  The  Pioneer  Lake  Dam  is  capable 
of  controlling  approximately  1 1 X  of ‘the  PMF.  The  spillway  is  termed 
seriously  Inadequate  since  the  dam  would  be  likely  to  fail  at  flows 
less  than  1/2  of  the  PMF  and  since  failure  would  significantly 
increase  the  hazard  to  loss  of  life,  the  facility  is  classified  as 
unsafe ,  non- emergency. 

b.  Ade.qacy  of  Information.  Sufficient  information  is  available 
to  complete  a  Phase  I  report. 

c.  Urgency.  The  recommendations  suggested  below  should  be 
Implemented  as  soon  as  possible. 

d.  Necessity  for  Further  Investigation.  In  order  to  accomplish 
some  of  the  recommendations /remedial  measures  outlined  btlow,  further 
investigations  will  be  required. 

7 . 2  Recoamendations/Reroedial  Measures. 

1.  A  detailed  hydrologic  and  hydraulic  analysis  should  be  con¬ 
ducted  by  a  registered  professional  engineer  knowledgeable  in  dam 
design  and  analysis  to  increase  the  spillway  capacity. 
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2.  The  observed  seepage  on  the  downstream  slope  of  the  dam 
should  be  investigated  to  determine  its  cause.  The  seepage  should  be 
evaluated  as  to  its  long  term  effects  on  the  stability  of  the 
structure.  The  investigation  of  the  seepage  and  an  evaluation  v. f  its 
effect  on  the  structure  should  be  conducted  by  a  registered  pro¬ 
fessional  engineer  knowledgeable  in  dam  design  and  analysis. 

3.  Erosion  protection  should  be  placed  at  the  outlet  of  the  12“ 
cast  iron  pipe  to  prevent  erosion  at  the  outlet. 

4.  No  drainline  exists  for  this  dam.  Some  means  should  be 
devised  to  drain  the  reservoir  vrtiich  does  not  include  a  pressurized 
pipe  through  the  embankment. 

5.  The  observed  brush  t.nd  trees  on  the  upstream  edge  cf  the 
crest  and  downstream  slope  of  the  dam  should  be.  removed  under  the 
direction  of  a  registered  professional  engineer  knowledgeable  in  dam 
design  and  analysis  and  proper  erosion  protection  should  be  provided. 

t>.  Minor  erosion  areas  observed  on  the  downstream  slope  due  to 
motorbike  traffic  should  be  repaired,  and  continued  use  of  the  slopes 
as  a  trail  should  be  discouraged  and  discontinued. 

7.  A  regularly  scheduled  maintenance  and  operation  plan  should 
be  planned  and  implemented  to  insure  the  continued  safe  operation  of 
the  structure. 

b.  A  warning  system  should  be  developed  to  warn  downstream  resi¬ 
dents  of  large  spillway  discharges  or  Imminent  failure  of  the  dam. 

9,  A  safety  inspection  program  soould  be  implemented  with 
inspections  implemented  at  regular  intervals  by  qualified  personnel. 


CHECK  LIST 


A-l 


■JaSiSSiiSiiSkai  *L&*a6fiBsaiMwaa* 


DRAINS 


FOUNDATION  Not  applicable 


STAFF  GAUGE  OR  RECORDER  Not  applicable 


EMERGENCY  GATE 


ROADWAY 


PIONEER  LAKE  DAM 


PfONEER  LAKE  DAM 
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PIONEER  LAKE  DAM 
PA  431 


Sheet  1 

Front 

(1)  Upper  left  -  View  of  across  the  crest  of  the  dam.  View 

towards  the  left  abutment. 

(2)  Upper  right  -  View  of  emergency  spillway  discharge  channel. 

Note  earthen  roadway  and  30"  diameter  corrugated 
metal  pipe  at  the  outlet. 

(3)  Lower  left  -  View  of  seepage  area  on  the  downstream  slope 

of  the  dam.  Note  overflow  pipe  from  pump 
house • 

(4)  Lower  right  -  View  of  seepage  area  and  downstream  slope  of 

dam.  Note  dense  vegetation  on  slopes. 


Sheet  1 

Back 

(5)  Upper  left  -  View  of  outlet  for  the  12"  diameter  cast 

iron  pipe.  Note  erosion  below  the  outlet. 

(6)  Upper  right  -  Downstream  exposure. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systeaized  computer  program  HEC-1  (Dam  Safety 
Investigation),  September,  1978,  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis,  California. 

A  brief  description  of  the  methodology  used  in  the  analysis  is  pre¬ 
sented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation  (PMP)  is 
derived  and  determined  from  regional  charts  prepared  from  past  rain¬ 
fall  records  including  "Hydrometeorological  Report  No.  33"  prepared  by 
the  U.S.  Weather  Bureau. 

The  index  rainfall  may  be  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  is  termed  the  HOP  Brook  adjust¬ 
ment  factor.  Distribution  of  the  total  rainfall  is  made  by  the  com¬ 
puter  program  using  distribution  methods  developed  by  the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  in  develop¬ 
ment  of  the  overtopping  potential  is  based  on  applying  a  hypothetical 
storm  to  a  unit  hydrograph  to  obtain  the  inflow  hydrograph  for  reser¬ 
voir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This  method 
requires  calculation  of  several  key  parameters.  The  following  list 
gives  these  parameters  their  definition  and  how  they  were  obtained  for 
these  analysis. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

Fran  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
top  graphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic 

♦Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  by  using  Modified 
Plus  routing  techniques  where  the  flood  hydrograph  is  routed  through 
reservoir  storage.  Hydraulic  capacities  of  the  outlet  works, 
spillways  and  the  crest  of  the  dam  are  used  aa  outlet  controls  in  the 
routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calculated 
and  input,  or  sufficient  dimensions  input,  and  the  program  will  calcu¬ 
late  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface  areas 
are  either  planimetered  from  available  mapping  or  U.S.G.S.  7.5  minute 
series  topographic  maps  or  taken  from  reasonably  accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF,  the  com¬ 
puter  program  will  calculate  the  percentage  of  the  PMF,  tfiich  can  be 
controlled  by  the  reservoir  and  spillway  without  the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer  program  is 
equipped  to  determine  the  increase  in  dovnatream  flooding  due  to 
failure  of  the  dam  caused  by  overtopping.  This  is  accomplished  by 
routing  both  the  pre-failure  peak  flow  and  the  peak  flow  through  the 
breach  (calculated  by  the  computer  with  given  input  assumptions)  at  a 
given  point  in  time  and  determining  the  water  depth  in  the  downstream 
channel.  Channel,  cross-sections  taken  from  U.S.G.S.  7.5  minute 
topogi  lie  maps  were  used  in  the  downstream  flood  wave  routing.  Pre 
and  -..ost  failure  water  depths  are  calculated  at  locations  \rfiere  cross- 
sections  are  input. 
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HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Pioneer  Lake  Dam 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  23.5  inches 


STATION  I 

Station  Description  Pioneer 

Drainage  Area 

(square  miles)  0.22 

Cumulative  Drainage  Area 
(square  miles)  0.22 

Adjustment  of  PMF  for 
Drainage  Area  (Z)(*)  (Zone  7) 

6  hours  102 

12  hours  120 

24  hours  130 

48  hours  140 

72  hours  N/A 


2 


3 


Snyder  Hydrograph 


Parameters 

(Zone  19) 

0.45 

Ct  (3) 

1.84 

L  (miles)  (*i.% 

Lea  (miles)  (^) 

0.34 

0.09 

tp  ■  Ct(LxLca)  0*3  hrs. 

0.65 

Spillway  Data  (emergency) 

Crest  Length  (ft) 

20 

Freeboard  (ft) 

0.8 

Discharge  Coefficient 

3.2 

Exponent 

1.5 

(^Hydrometeorological  Report  33  (Figure  1),  U.S.  Weather  Bureau 
and  U.S.  Army  Corps  of  Engineers ,  1956. 

(^Hydrological  zone  defined  by  Corps  of  Engineers,  Baltimore 


District,  for  determining  Snyder's  coefficients  (Cp  and  Ct). 
(3)snyder's  Coefficients, 

(^L"Length  of  longest  water  course  from  outlet  to  besin  divide. 


(‘caaLength  of  water  course  from  outlet  to  point  opposite  the 


centroid  of  drainage  area. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NOTE: 


DRAINAGE  AREA  CHARACTERISTICS:  Q.22  so. ml. _ 

ELEVATION  TOP  NORMAL  FOOL  (STORAGE  CAPACITY) :  1525. Q_  f!53  acrftl _ 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) :  1525.8  [172  ae-ftl. 

ELEVATION  MAXIMUM  DESIGN  POOL: _ Unfriwyn _ 

ELEVATION  TOP  DAM:  _ -1525*8 _ 

SPILLWAY  CREST: 

a.  Elevation  1525.0 

b .  Type  Grass  lined  traper  jidal  channel _ 

c .  Width _ Bottom  width  "  20  feet _ 

d .  Length _ 100  feet _ 

a.  Location  Spillover _ Left  abutment _ 

f.  Number  and  Type  of  Gates  _ 

OUTLET  WORKS: 

a.  Type _ 12"  disaster  mat  lion  pipe,  with  riser 

b .  Location  .  .  — la.  reservoir - 

c.  Entrance  inverts _ 1525.0  [estimated  1 _ 

d.  Exit  inverts _ 1517.0 _ 1 - 

e.  Emergency  drawdown  facilities  None _ 

HYDROMETEOROLOGICAL  GAUGES: 

a.  Type  -  _ Nona - - — - - - 

b .  Location  —  ■■  ■  .  —  ■  ■  ■  ■  —  > 

c.  Records  _ _ None - - - - - — 

MAXIMUM  NON-DAMAGING  DISCHARGE  :  Unknown _ 


Elevations  refer  to  MSL. 
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SITE  LOCATION  MAP 
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General  Geology 

The  Pioneer  Lake  Dam  is  located  in  the  Allegheny  Mountain  Section 
of  the  Appalachian  Plateaus  Province.  This  section  lies  between  the 
Pittsburgh  Plateaus  Section  to  the  west  and  Valley  and  Ridge  Province 
to  the  east.  It  is  typified  by  rather  open  folds  with  flank  dips 
generally  ranging  between  5  and  20  degrees.  The  folding  is  more 
intense  than  the  folding  in  the  Pittsburgh  Plateau  Section,  but  is 
unlike  the  Valley  and  Ridge  Province  in  that  the  valleys  between  the 
ridges  stand  relatively  high  and  are  underlain  by  rather  gently 
inclined  strata.  There  is  a  structural  parallellism  of  northeast¬ 
trending  ridges.  The  Pioneer  Lake  Dam  lies  on  the  western  limb  of  the 
Brush  Valley  Syncline,  which  is  the  common  flank  of  the  Chestnut  Ridge 
Anticline.  The  strike  of  the  strata  is  NS5°E  in  the  area  of  the  dam, 
and  the  dip  is  about  l9  to  the  southeas t.  Mo  major  faulting  is  noted 
in  the  area. 

Pioneer  Lake  0am  is  underlain  by  rock  belonging  to  the  Conemaugh 
Formation  of  Pennsylvanian  Age.  In  this  area,  the  upper  part  of  the 
formation  has  been  removed  by  erosion;  probably  at  least  300  feet  of 
the  total  thickness,  900  feet.  The  strata  consists  of  alternate  beds 
of  sandstone  and  shale  of  irregular  thickness  and  character  along  with 
minor  beds  of  limestone  and  thin  coals.  The  coal  beds  are  locally 
workable.  The  Conemaugh  Formation  overlies  the  Allegheny  Group  which 
contains  many  coal  seams,  several  of  economic  Importance.  However, 
the  dam  lies  about  *50  feet  above  the_Upper  Freeport  coal  which  is  the 
top  of  the  Allegheny  Group,  and  over  300  feet  above  the  Lower 
Kittanning  coal.  As  of  data  obtained  in  1974,  none  of  the  coal  seams 
of  the  Allegheny  Group  were  known  to  be  mined  out. 
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GEOLOGIC  MAP  OF  THE  AREA  AROUND  THE  PIONEER  LAKE  DAM 

SCALE  1:250,000 
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Allegheny  Group 
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